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^^^^ paper levieus tise.icle^cf intrinsic and^ . • 
extrinsic aotisration in cbildren»s learning. The pa^er ccx tends that 
two tvpes or- learning exist: ,£€ii-initiat€d learcing fchicb xs 
intrinsically motivated, aifd learning initiated ^1 ancthcx jerscn _ 
which involves external rewards. Ibe pajer suggests that jotivation ^ 
is net unidiaensional and tnav tap.K p^ricraecce reflects th€ 
BOtivational systea invclved. ^ie paper review^ ^"^^ + 

reLIxch-on- the effects of rewards on ^cti^.aticn «hach sucgsst that, 
-SmScationai purpoies, rewards liiit a ^^t^f.^if ^SlJ^f^/J/" 
activitv. affect what is learned, and affect a £tudent»s aesxre to 
S U tJS activi^y involved. U is alsc ^^SJ-t^o that x.|jards 
ha^ undesirable eftects cn the teachers nbc ^ffff .f ^-^^ 
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1IS:^on for leaniing. fi vari^ety of research is revxesec iTOT 
Siqhliqhts tbe cbild.'s intrinsic. BOti^aticr. tc pcisoe guestxons o. 
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\€xplana*tions. Also reviewed are studies ^^^^'^^'^^J^ "-^ !^^*?iif «L 
i^irinsic de£ixe>to explore- sol aticns tc n€« prctleis acc tc relate 

inlofsaticn to previously acguired kncwledge, Ihe pcper suggests 
?hat education should take advantage of ttis int-rxnsxc activatxon to 
learn and to understand. (BE) 
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Can Education be Made "Intr-insically Interesting" "to Children 
John Condry and Barbara Koslowski 
Cornell University 



-Pe«MtSSI&N TO B6PR00UCE' THIS 
MATERIAt HAS BEEN 6nA?<T£Q BY 



TO THE eDuCAT^O^^AU fiSSOURCeS 
USERS OS^ T»l6 CftlC SYSTEM ' 



All moral culture springs solely, 
and itoedlatply from the 1 finer life 
of the sbul, and can onli^ be' stimula- 
*ted in human nature, and never i , 
produced by external and artificial 
contrivances, , 

Whatever^ does net spring from a Tnan's 
free choice, or Is only the result of 
instruction and guidance, does not 
enter into his very being > but still 
remains alien to his true nature; he 
does not perform it with truly human 
energies, but merely with mechanical 
exactness. ' 

All peasants and craftsmen might be 
elevated into c^rtisfs; that is, men who 
love their labor for its ov/n sake, / 
\ improve it by their own plastic genioiis, 
^nd inventive skill* and thereby cultivate 
their intellect-, e|inoble their character 
and exalt and refine their, pleasure J 
"AntF-so^ttmm^y*tfmil4^ 
very things which now, tf)6ugh beautifjulj 
1n themselves,* so often serve to generara 
it,_ fHilhelm von Huaiboldt, The limit s 
of St^te action , in J, Burrow {Ed.},'* ^ 
Oambftdge studies in l^e history: and 
theor^^/of politics, feambridge: Cambridge 
University Press,, lSf59, pp. 76, 27-28. 
Quoted by Chomsky 



Motivation has been a persistent problem in Ameri/caV< education since 
com{Sulsory education was adopted (Cremin, 1961)* While there have always 
been children ready and eager to l^arn, there Jtave ^Ist been those who were 
apparently disinterested, recalcitrant, and unwilling to "api^ly" themselves 
to their, studies. Because our approach has been to s*.udy. the orqr.nismand to^ 
O speculate about its character, our theories have focused on h(?w to, "motivate" 
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/Wie disinterested child* The assumptions of Behaviorist psychology were 
thought to be well suited to this task* The Indiviiiual of any age> it was 
said, is motivated to attain rewards- Scheduled rev^ards contingent upon 
f proper performance, were introduced into educational systems, and the result 
has been the token economy, and the* current system of offering "grades" for 
proper school work. 

V While it is true that adults often .wo»'k for .rewards paycheck, for 

example) and it is not unreasonable to suggest that chifdren pay be inotlvated 

in the sane my\ this my of teaching has certain drawbacks, and v/e might be 

v^ise tu study them in the hopsis of discQvering other processer- that might 

^be invalved, and other means of educating children. A conmon disadvantage 

^ extrinsic rev/ard systems, for example, is the complaint that they motivate^ 
* 

the child more to get the "reward" than to arrive at a complete undejfetanding 
of the educati6n£T task (reading, math, .science^ etc.) at hand. In the 
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The material in this publfcatlon was prepared pursuant to a contract 
with the National Institute of Education, U.S. Department of Health, 
Education and Welfare. Contractors undertaking such. projects under 
govemiJient sponsorship are encouraged to express ft^ely their judgement 
in professional and technical matters. Prior to publication, the^ manu- 
script was submitted to the Area Coniroittee for Early Childhood Education 
at -the 'University of •^'Illli^ois for critical review and determination of 
professional competence. '-This publication has met su^h standards. 
Points of view or opinions, however, do not Kiecessarilv represent the 
official view or opinions of either the Area Committee or the Mational 
Institute of Education. 
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1820's, for cxauiplo^'tbe society for Proyressive education In Hew Vor!:, ' 
Introduced a syston of redeemable tokens as rc\/ar<ls for correct sct)ool work 
'and a system of fines' for various offenses in the school. This vias done in' 
order to discourage corporal punishnient, of which the society disapproved, 
this earlj,' version of the' token economy was abandoned in the 1830*s because 
the trustees of the society came to feel that "they v/efe more often rewarding 
the cunning that the'meritorioas*', and that the system of tokens "fos^tered 

a mercenary spirit." (Ravich, 1974) 

t * * ■ ' • 

\ In this chapter, ve will contend Snd attempt to demonstrate that there 

' / * - 

are different learning processes which are dependent, in. the first instance, 
or hat or whp initiates the process. There is one type of learning that is 
most cenraon which we shall calT~^elf-initfated" learning, and It Is driven, 
vra shall contend, by "Intrinsic motivation". When rewards are offered in an 
attempt to motivate a child, a second type of learning 'is call^ into play, 
a type we shall call* "other, inttiated" learning. A basic contention of this 
chapter is that the two forms of''learn1ng are different in their processes and . 

-^eiT-otttcomes , 4hat^ne^1 s- a- poor-subst^i tuti? for t h e u lher. - " 

In the. first part of this chapter, v/e will review evidence which- suggests 
that the two processes just described are not p^rt and parcel of the same / 
motivational syndrome, but rajLher incompatable with one another. He w.ill 
attempt to show that when rewafkls are of fere/, they change the nature and . / 
Befinition of the Ifisk, and eventually diminish the subject's "control" of tjie. 
learning situation. A number of recent studies are revipvved and categorized 
all of v/hich suggest 'that when performenccr on a task "for its ov/n sake" is ' 
compared v/ith performance initiated by the desire for an dxtrlnsic reward, the ^■ 
subjects show different patterns of interaction with the task, and different 
motivational effects after the experience. ^ 
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* Iiv the second part of" this cliapler mc will attempt to deveiop a picture 
of intrinsic motivation in terns of tfie child's cognitive abilities or 
capacities for learning about the world. Much of the f irstf- part of this 
chapter Is paraphrased from another article by the senior author (Condr^, 1977, 
see also Condry, 1978> Condry & Chambers, 1978). Ke begin with a consideration 
of the background literature that led to the current round of "research on the 
topic . ; the effects of reward on rnotivation. 

Backqround . ^ " - 

the f&ct that "rewards" (grades, surveillance,, exams) and other extrinsic 
incentives are disruptive of some kinds of, motivation his been remarked upon 
for scaie time. Albert Einstein is quoted" as having ccOTnented about exam^: 
"This coercion h^d^such a detcring^ifieitlh^traTt^^ passed ^t^he ^ina'l 
examination, I found the consideration of a.ny scientific problems distasteful 
to me for an entire year.". (Bernstein, 1373i A quarter of a century ago 
Harlow (1950, 1953;. Harlow, Harlcw, & Meyer, ,1950) cocsnented upon the inverse 
relationship between extrinsic incentives and the learning of complex problems 
^*«~pt*T^n5tes: Briefly, primates deprived "^f food TinTrder to "motivate" them) 
performed poorly on complex problems. Hell fed (thus presunably "unmotivated") 
prifrates solved the same problems with ease. Shortly thereafter, Hhitd (1959) » 
Berlyne -(1955, 1957, 1S58, 1956), Hunt (1965) and Kcth (1956) all called 
attention to' the distinction between extnnsk and intrinsic motives, and most 
CKoch is the exception) offered theories af intrinsic motivation. ^ Basic to 
most of these theorists is the idea that 1ntr1nsic*motivation is undermined 
by certain extrinsic conditions (see DeCharms, .368). Thus, White (1959) 
suggested that anxiety was the "enemy of exploration," while Koch (1956) noted 



' that «any factor. . .that brackets U.o r.-ork o,, the task as instmB^BtaV ! 
wni cHsruptiWinsicallysMivated activities: These early theories - " 
suggested ihe existence' of different motivational patterns mch were, to so:ne 
. extent, defined by, the rlTcwmTldfes of their initio BbiTlloreover, several ' 

theorists (especially Kpch, Hhite^and OeChanns) felt that the dpferent 
. patterns of iiiotivate(f activity were antagonistic. 

The operaUon M extrinsic incentives was^so ^alledHnto tiuestfon by 
Festinger and the dissonance theorists. In 1959, Festinger and* Carl smith 
.published the findings of a stu^y showing that subjects who" wer^ paid a - 
small amount of n^^ney to 1 ,e aLut the*! nterestingness of ^Jiij:^ experirnent 
changed their attitudes more (In the direction of actually liking the 
experimentJljian did a group of subjects who were paid a great deal mom -mj^y. 
This negative relationship between incentive magnitude and attitude change has 
.:since been confinned-:.subject to a variety of qual.1ficationi-in a nimber of" ■ 
studies (cf. Cohen, |962; Lependorf, 1564; aarlsmith. Collins fi Helinreich» 1966; 
Linder, Cooper fi Jones J196'/; HelmPeich.g Collins, 1568; Hel,-Helm^eich I 
Aronson. J965; and Bern i HcConnejl ,^ 1970). Basical\y, the greater th^ ^.trin^v: 
pressure exerted to "motivate", attitude change, the less real change"is 
observed. Essentially the same effect >or the interaction of powerful extrinsic 
incentives and internalization (this tirnWor a prohibition) was found by 
Aronson and Carlsniith (1953), fVecdman (1965), Pepito^ie, HcCauley and Uamond 
^ (1957), andOanna/Lepper and Afcelson (1973). Children given a "oiild^gs opposed 
'to a "severe" threat to" motivate avoidance of a toy were less likely to play ' 
with the toy given a future opportunity to do so. ■ Apparently there was 
greater internalization when the external pressure i^or compliance was less. 
A13 told, the lilir^cesearch arising.'from dissonance theory raised another '. 



:^erics of qua^tions about tlic Interaction of c/,lrinsic incentives and sub-sequent 
attitudes and behavior, and caus^jd yet another crack In the facade of.^ 
traditional motivation theory. ^ 

These t*^ lines of evidence then: the one represented by Harlov/, Khite, 

Hunt, Berlyne, and Koch and the-ol^er by the DeCh-rms , 'Festtnger and thg 

dissonance theorist^, converge In the most recent research on this topic. 
The earlier theorists questioned the interaction of different fonns of itHJtiyatTon, 
but the specification of the exact" natuire of this interaction and its 
ramifications had to aifait the current round of research and* interest in the topic- 
Current Research 



The recent studies of ^the -^ff^cts of re^rds on motivation all have isucK / 
the same general structure: first, a Arson's level of JJiotivation fpr ojing 
soiiie task is either measu^^ed or assi^s^.. This is the "base rate** measure of * 
•^intrinsic" fnotivatidn, usually defined as the person's willingness to do the 
task In the absence of task extrinsic pressure to do so (see Oeci, 1975f 
Lepper, Greene & Misbptt, 1973). flext, smse experiinental intevvention is 
attempted, usually involving a revTaf d, and f 1 naT^, ^ ^crad attunpt is made 
to assesi a person*s vnllihgness.-to engage in the behavior under question* 
Any change in the level of interest from the first to the second measure 
is taken as the primary dependent measure of the effect pt reward on motivation* 

The first of«'these studies was done by Edward ^i {197U 1972a) in an 
attempt to shed some light on the issi^^s discussed ibc^ve. Oeci used a game 
called S0i4A itre^demarl Parker* Brothers) composed of a number of blocks which . 
may be arranged to fom a variety of patterns. The task ,in this research done 



i/ith college students, v/as to reproduce certain patterns presented' to the^. 
subject. During the middle of each of three experimental sessions, the 
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experimenter left the room and» unbeluiownst to the subject* observed the 

* * 

subject's willlngticss to play with the puzzle in the absence of "dcsarids" 

* 

that he dq so. in different experimental conditions, subjects were offered 
nothing, a monetary', or a social' reward for eveo' configuration produced 
xiith the puzzle. Deci's interest was. in the amount cf time spent playing 
with the puzzle during the "free" session,, indicative of continued "intrinsic" 
interest in the task. In general, Deci found that (a) when ds>ney v/as used 
as m external re-rfard, intrinsic motivation tended to decrease, and {b) when 
verbal reinforcesjent was used, intrinsic u^tivation ^-finded to increase. 

With interests similar to Deci before theo (although they were appa*-ehtly 
unaware of Deci's mrk at the tiina of their study), Kruglanski, Friectean, 
and Zeevi .{1971) sought to clarify the same confusing literature on rtward 
and nsjtivation, and particularly the negative relation befafecn |he magnitude ^ 
of incentive and subsequent liking. for a task described by the dissonance 
theorists. Kruglanski et al. theorizod that the "liking^ found in earlier 
studies, (e.g., Bern 8 KcConnelT, 1970; Carl smith. Collins & Helmreich, 1966, etc,.) 
is only one aspect of a inore general syndrome of intrinsic as opposed to 
cxtrinsicaU^niOtivatedJashavior. if so, these authors suggest, intrinsically 
raotivaterf' individuals: "might be expected to exhibit superiority on those 
aspects of jjrerfonjiance contingent upon preoccupation with the task , as 
opposed to concentration upon attain :..g the goal ." (emphasis aine, Kruglanski, 
et al. 1971, p. 607) - * . ' 

To test this proposition, 32 hi^h "schpoT'aged subjects weJ-e assigned at ' 
rmdom to either a reward (called "extrinsic incentive") or a m remrd 
condition. The *.»'ewardEd subjects were offe>ed a "guided tour of the Department 
of Psj^?hology." The no reward subjects were offered notiiing. and all subjects 
^ragjv|^ two measures of creativity, two measures of short term'recall. and a 
measure bf the njcall of a'series of incompleted tasks (the Zcigarnick effect). 



On each of tfiese dependent var '^'cs, subjects in the no reward group 
received higher .scores than subjects in the rcvard ^roup. The no re\iard group 
also Mked the experiment slightly more ard were slightly {but nbv significantly) 
more v/jning to participate in similar projects In the future. 

'The main finding of this study then, like Deci's{ fs that tfie offer of a 
reward prior to understating a task (or in this case a series of tasks) appears 
not only to lower subsequent interest in the task as Deci found, but also 
appears to lower the quality of performance on the task itself. 

mile both the Deci and Kruglanski et aV. studies have powerful 
'implications for education, both were dong in laboratory settings. Jhd Bextj 
study to be reported, however, v/as done -in a nursery school vrith "typical" 
■•Incentives {for th%t situation). In this. study by Lepper, Greene and Hisbett • 
(1973), 51 nursery school aged children were selected based,UiJOn their 
deninstrated interest in a drawing task. Only N interest subjects ifere 
used, and these were exposed to one>f three-txperimental conditions: 

^ * - 

m the expected award condition /subjects agreed to perform an activity in 
order to receive a reward {called a "good player" award comprised of a 
certificate ^nd a gold star). In the Unex pected aw ard condition, the same 
reward, was given to unsuspecting subjects after they completed the task, apd 
in the no av/ard group, subjects neither anticipated nor received an award. 
The critical measure oi continued interiist was tlie time spent playing vdth 
the drawing tasl^tng a subsequaot J*! re^^ 
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Lepper, Greene and Nisbett found that the award undennitfed interest in the 
"anticipated" condition only, and that there was no significant difference 
between the unanticipat'ed and the rto avmrd conditions in tcrtns of later free 
play activity. This study not only introduces several methodological 
Innovations of .note, but it also raises some -Important nuestions for theoretical 



ccnsideration.t It should.ba noted, for example, that the /cward alone 
cannot be- said to undeiipinc anything, since the effect is obtained only in 
the anticipated reward condition, that is, only in the cond'ition where the 
behavior is initiated by the offer of a remrd. 

From "the three studies described so far, several findings energe to 
challenge the traditional notions of the effect of reward on ^'^^rrSotfvaHon, 
and several issues are raised which require clarification. Appa. ently 
revfards do not always have St-lutory effects on motivation, the loss of interest 
in an apparently interesting and attractive task and the suggestion that the 
pffer of a reward lov/ers quality of perfonnanee are serious and mportant matte 

In response^ to these initial studies and the issues they raised, a wide 
range of studies have sprung up to support and aj*i^nd these early findings. 
In the sections to follov/, vfe plan to" categorize the most recent rese^irch on ' 
this topic, and begin an analysis of the issues involved. 

In-order to accomplish this, the r&s^ning research mil be described in 

terms of {k) the characteristics of the incentives 'studies, (b) tfie nature, of 

the dependent variables, (c) the characteristics of the situations or tasks 

studied, and (d) the characteristics of the subjects studied. 

Chararcter i^^ics of theJo ^eniikes Studied . . • ' "-^ ^ 

^ ^' Expected v s. unex pected rev/ards\ One of fehex^st important facts to 

arise from this series of stodies is that it is not the "reward" per se that, 

affects subsequent interest, but the. ••timing" of the reward, in the sense of 

when it occurs. Rewards used to initiate ta&k"activity have different effects 

than re\/ards aivfen after the activity is initiated by the subject. That is 

when the subject is av/arc of and anticipates a reward, his behavior is 

substantitflly different from that of comparable subjects who receive the same 
. / 

reward^ unexpectedly. This effect is clear in the research of Lepper, Greene 
and Nisbett (1973>, and Smith (1974). In addition, Lepper and Greene (1975) 



and Greene and lepfmr.{1924) feave replicatrd th&sc f indings^vnth different 
sub|i!cts a different task, obtainlno tlic*sajii?s rcsuUs as Id their earlier 
research. Dec1*s (1971, 1972a,b) a^Kriiglanskrs et al. (1971) studies show 
substantially the same results ^hen ccruiparlng rewarded' to unrewarded *subjectSt 
but these authors do noA use the unexpected t^Hdtd condHiorij.and so are not 
directly cpinparable in thiSr-respect.3 Tfe ifsportance of this variable is 
that It focuses our attention on the context of the situation and not on the 
reward per se, and we shall return to this point later. 

B. Contingent vs> non contlagent ret/ards . The contingency between the 
rewsrifand performance on tfje task Is another issue that arises In the current 
research. Some of the early work liss ciade the reward contingent only on ' , 
"doing the task" (lepper et al- 1973 j Ross 1975; Upton, 1973j Lepper t qreene, 
1975; Kruglanski ret al- 1971; OeCT\ 19ZH Benvmrc & DacU 1974). hImU other 
studies have dravffl a more explicit contingency between the quality of 
perforniancc and the reward {Oecl S Casdo, 1972; Occi, 1972a; Smith, 1974; 
Garbarino, 19/5; HcGraw I McCullers, 1974,. Ross, Karnloi I Rothstefn, Hote T; 
Karnloi 6 f^ss, Note 2). Early research on this topic reached apparently 
.opposite conclusions about the effects of contingency on performance. Decl 
(1972b) found no und e » i. itn 1ntj effect for noncontingent rewards, but reimrds 
ccnttngent upon perforiiiance -did produce an undermining effect similar to that 
found in fnost otiier research. Greene and lepper (1974) on the other hand,, 
employed contingent and non contingent rev/ards in a replication of the earlier 
Upper et al_'.^1973) study, and found both contingent and non contingent rewards 
had the effect of undermirang future interest. One difficulty in interpreting ' 
findings across a number of different studies" Is that researchers often use 
the same word to describe different events. Thus the "non- contingency- employed 
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by Dbc! {tob)- refers- to rm'^rds \}hich4^^^e ywaVaU-d to ihc task (e.g., 
paying subject at the outset for R^sfticipating in the experiment^ tiftile 
the non-contingency iu the' Gr^ a?-' Leppcr (1974) study refers to mntds. 
' for "doing the task" but mt exp^icUty tied to a. per fomance criterion. 

On& interesting^p^ibillty that my account for the inconsistgn^^ri 
Itfie early research^ this topic cot/Id be that luost of the reseaj-cters uho 
have used contingent rewards ^ave done so vdth adults, while most of the 
studies using a noii con.tingeht design have done so with childrea. It my be 
difficult for a yourig chiW to completely understand contingency Instructions 
("He do not fiave enou i rcn^ards to give everybody one, so we v/iH only give 
awards fot very good dra^?fngs. . .«'). First, nursery school children are 
seldck-n out fn the position of having their work judged and "rewarde'd" on a 
contingency basi^, A child who has experienped a retatively undifferentiated 
envirorenent* especially with respect to art work, might not be able to judge 
his work comparatively and thus be unresponsive to contingency demands. 
Secondly, inany young children have not yet developed thejddult" usage of 
comparatives (vHtness the child ,fho gets into a hot bathtub- and says. . ."It*s 
too* hot, piike'it wander".)." Yet contingency nintpulations depend, for their 
'uccessful employment, upon understanding c^paratives. Fijially, in addition 
to being unable to discriminate between "good" and "very qoo&' viork^ young 
children pay not possess the conscious control over their behavior to be ' 

It 

able to produce a "very gc^d-drav/ing** when called upon to da so. Hhen 
children are told to look at sofnethirTg "in order to remember* it," ihey don't 
do anything different than when just told to look at it. They don't ra«enibs?' 
it^tny better either. Adults.-do use differ^t strdtegics in these sanjp 
circumsfdnces» and' they do rcinewbcr better when toW to do so (Keisscr,- 1976). 



' Skills and ^tPategies which have not i'cL developed and whidnare not yet 
stable cahnot be rproOiiccd" on demand. The in'jst reCent studies on this Icpic 

_Rqss (197&) have triHTtiii decrcsient in interest to contingent reward 
si*tuations. > ' 

-C. Salience of_rg^. In two, studies the "Sdlience^ of the reward 
fefa^'nianipuUted, and the effects of this procedure ejdpin'ed. Ross (1975)' 
maMpUlated the iaiience of the reward directly by leading the anticipated ' 
reward in front of the subject (albeit under a box) while- the -task was being "" 
done. Underlining effects were observed fof the salient reward - '^'^ron only. 
Although the same rewarq was offered and given to the non sa', group;, it' 
t/as-.s'Srttply not available durir/.the task. In a slmlUr designVth a cHfferenf 
•j)un£05e,-i-lcGrau and HcCullers (1974) gav^ cjj^dren rewai-ds {M t ri's) In t\^D 

^conditlof.s; one wher.-' they were given a reward for ?ach correct response* (It ^ 
iifa^|-opped in ^ bowl beside the. subject) ^a^ff^^ie other condff4-ortte^£T.e^ 
ra^r|^1i|s used to '»fnark" # torrect = spQnse. but the child was'toid he would ' 

;^t^ot allov^d to consu.,:- tha candy .{ it i/as-sv.i^..i "token" &t correctness).' 
. Subjepts in these tto conditions did tpore poorly in a dlscrlmlimtW^ * ' 
1 earn ffsg -task than c)ii.ldren in a third (control) group gi.veji neither reward* 

•nor ".tokens.". Subsequent interest wasnot'measurecf in this study, fa^ut the 
dewnstration is Ijiiportant for the suggestion that' the effect pf reward was ' 

» ♦ » 

to undermine )^IM m^mi^^^B. on a task, and the more sallsnt'the reward, 
, fe*?b;more untferminin^'df perfonnance was obsiirved. * 

I^ELofjngM^"- the rewards used in the researc:i described herein 
tire many and varied anroog studies, although there Itave been few attempts to 
vary the nature of the revard within a given study. - Monetary nn/ards are 
cormion.with adolts (BgnwaV? S Deci, 1974; Deci. 1974; Occi, 1971, 1972a, b; 



Smitlu 1971; Upton,' 1973). while. tcbons, certificates, and c-tfiblo^ of bnc 

r • ' > 

. sort or another are more cimnion with children (Garbarino» 1975; Greene »' 197/1; 
Gneene & Upper, 1974: Kruglahski, Freedman h Zeevi. 1971; Lepper S Greene,' 
1975; HcGraw-S McCullersr-1974; Lepper, Greene S Nisijett, 1973}. He have 
already seen how We salient rewards produce stironger effects th^n less 
salien' -ones, so It stands to reason that the stronger the incentive-, the ' ' 
more powerful' the underminiQgefto, 'although' no manipulations 'of thisiort * 
have been tried using a j)ar3digm th^ looks at continued interest as the 4" 
primary dependent variable. ' 

Ho»eta>'y vs .. social t ey/ard s. One , interesting conflict to emerge frcMn 

• ^ 1 . 

thls-research concetli^ the role of sociaH-fiwards, or,' as Deci calls it, - 
feedback, rfs compared to monetary rewards. In a series of studies (Osci, 1971, 
19723,' Deci,- Cascjo & Krusell, 1975) Deci iias shown that positive. feedback " ^ 
(praise) *can enhance subsequent Irtterest for males, ii^j41e it seems to have ^ 
the opposite effect for fenwles. ^Smith {1974) was'unable to replicate t-hese 
findings' when he used a "Lepper type" (Expected, Unexpected & No Reward) ■ " 
design for bsth social and monetary reward. Smith found that both types * 
anticipated of reward undormtned future interest for both sexes. It 1". 
difficylt if not Impossible to resolve this issue with the evidence at hand. 
Deci used unanticipated social reward only wherec^s Smith used both anti. ted 
and unanticipated soctal reward. . In addition, the tasks us^d were different. 
The task .used by. Smith (learning about art might have been seen as less seXi 
appropriate than the SOMA puzzle used by Deci. There is evidence from 
research with children that they both see tasks and activities as sex typed 
(Hartley i Hardesty, i%4; Stei/i & Smithells,' 196D), and evidence to ir.,^icate 
that informal iorp abotjt the sex appropr1atene«;<; of activities affects children's 



responses to them (Llcbej-t, McCall & Hanratty, 1971 . Kontiinayor, 1974; 
Stein, Polky & Mueller^ J971)>j . 

2. Survi'll lance. .'Two studies are v/orth nientioni'ng for the light they 
shed on other contextual manipulations that appear to have the same undermining 
effect ^s the "positive" incentives used in most studies. Lepper and Greene 
(1975) i4a clever variant, _Used a condition of "sjrveil lance" and' viere able 
to produce underm'ining of interest effecits -similar to those found with the 
various reii/ard -cfdnditions discussed above. • In this study, nursery school 
children did ^ task while being observed by a TV camera "on" more frequently 
in high in low surveillance, contritions. Those imthe surveillance 
con^ttigns were less interested in the task in a later free choice period than 
child»'en in a no surveillartce condition. f. ■ . . i 

In a study done' in the context of a different litfe of research, Zivin 

\ 

(1974) harf adults try to interest dlstra^table childrj?^ io a boctng toy* . 
^ Contrary to her expeciatioiTs, the treatment had.no such effect. Children told 
• to "think about interesting tlna^ yo\i could do with this toy" played no 
more v/lth the target toy then childrla who were given no adult encouragement. 

Theio findings are ppticularly interesting when one takes into consideratS)n 
Zajonc's (1965) review of social facilitation.. 'Zajonc reviewed 50 years of ' 
^research on the effect of the presence of others on learning perfoimance 
and came to the conclusion that the simple presence of other people tends to 
have the effect* of u ndermining ' the development of a poorly learned skill, 
while it facilitates the performance pf well learned skills. Basec on this- 
observation, then, \/e are led to suggest that like expected rei/ard, the 
presence of others in the surveillance conditions changes the context of the 
learning situation in ways that are detrimental to task perfonnance as viell 
as. subsequent interest. 



• 3. ^^th/Q^coiyth^. Finally, while most of Uio rescarrh has focused 
upon "positive incentives," at least tv/o reseai-hcrs have analyzed negative 
feedback and threats. Dad and Casclo (1972) looked at changes in intrinsic 
motfvation as- a consequence of threats and negattve feedbptk (failuV-e), 
These researchers fbund that "negative", incentives also decrease intrinsic , 
ipotivationt Weiner .and Mander (1977) ?tudied the effects of either a*shock 
or tlie anticipation of a shock on subsequent Interest. Subjects who were 
shocked at random while performing an anagrams task showed greater willingness 
to pursue the task (when neither the shock nor'-t.he experimenter were present) 
than subjects who recp-Wed no shock during the manipulation phase, of the 
experiment. /dT"- 

"S f. ■ - I 

Earlier research on the sev"^rity of initiation done by dissonance. theorists 
(e.g., Aronson & Mills, 1959; Gerard & Mathev^on, .1966)* found the more severe 
(negative) the ^nftiation, the greater the subs'equent attraction to a group 
on the part of subjects. - . * , 

The implication of these studies is that even negative inpentives, when 
used as sanctions against unwanted behavior, haye complex effects. If a 
negative sa'nctior (threTat or punishment). is not effective in stopping the ' 
behavior, may actually increase a subject's interest in and attraction to* . 
the prohibited behavior. 

In sum, a variety of anticipated, salient, positive incentives (the 
primary independent variable in this research) and some additional task 
extrinsic conditions (surveillance and negative incentives^ have been shmm 
to be associated with lov/er subsequent interest in a task whea compared to . 
conditions where no task extrinsic incentives ar.e available. The fact that 
the same Incentives given after the porfomiance pf the task (and unanticipated 
by the subjects) produce no such "undermining" effects suggests that it 's 
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the "context" cre^jtcd bj the offer , of rowu'd&.ttnd not the rewards' themselves 
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'which Is respon-sible for these findings, 

These facts alpne are contrary to thuorie's of motivation which assume 4- 
■ ' * ' <• « 

IntHnstc "motivation to be additive* as both Decl (1975a|«and Calder and Staw 

(1975) have noted. In consequence^ a number, of researchers have offered • 

' ' ' ' %' 
theories to account' for the decrement of Interest, findings (cf, Kruglanski," 

1975; Decl, 1975; Green ^ Lepper, 1975; Calder S Stav/, ,1975)» and. some have 
- denied the validity of them (Reiss a,SunshinsKi'/l975; Scott, 1976).' But- 
before It is useful to theorize about tSese effects (or t, deny their ex- . 
istence) the entire range of effects should be outlined and described. In ad- 
■v-^^S^v" undermining of interest we have been describing, there is an ad- 

■^ditional suggestion from some of this research' that rewards may have detri- ' 
mental Effects on toth the prjocess of learning and the, products of learnirg, 
,and for a consideration^of these effects, v.'c now turn' to an analysis o^de- 
pendent, /ariables studied, and the tasks or .situations utilized in the current 
research, * *. 

ttatuVe of the Dependent Variables . « 4 

A. Subsequent Interest.' Jn most of the foregoing research, the depen- 
dent variable of primary importance, v/as the degree of subsequent interest in 
th& task shown by the subjects. Two different measures of subsequent in- 
terest have been used: attitudlnal measures of liking for the task and/or 
ttiningnesr to return at I later date (e.g., Calder S Staw, 1975; Kruglanski,- 
■Alon & Lewis, 1972; Kruglanski, RU.ter, Amitai, Margolin, Shabtai a Zaksh, 
197S; Kruglanski, Ritter,' Arazi, Agassi, Monteqio, Peri S Peri g Peretz,' 1975) 
cind behavioral measures of persistence in the activity in the absence of 

o — 

"extrinsic" demands (e.g., Decl, 1971; 1972a lepper, Greene ft Nisb^tt, 1973; 

Green. & Lepper,. 1 9/^4 : Lceper 6 Greene, 1975). In some cases, both attitude 

and behavior fncasuros have been'used (Smith, 3974; Ross, 1975; Karniol & Ro5S,' 

IT ' 



-Note Greene, Sternberg & Upper, 1976). . Iri yoneral these measures shOv/ 
similar ef fleets and the choice of what type of degendcnt measure to use is 
pariinarily of theoretical interest.' . , . " ■ . 

P*^ Quality of performance > In addition to measures of subsequent in- 
terestj soine measures of quality of performance during the task have been talfen 
'and the resalts' suggest that anticipated j-ewards lower the quaUty,.Qf activity, 
^^urini a task as well as the (i^sire to return to. a task at a.Tater time. 
Kruglansici ,^reedniah and Zeevi (1971) , for example, found the promise of a 
reward effected "qualitative" differences in task perfoj^aV\ce, for memory, ' 
creativity and the recall 'of incompleted tasks (The Ziegar'nic effect)*, and 
Lepper, Greene and Nisbett ,(197^reported Tower quality dravfings for the ' " 
"expected". reward gfoup. Greene and tapper (1974)' replicated this «sesult for . 
the quality of di^awings^in the anticipated pev/ard condition in a second study, 
and they found, in addition, that the expected reward group produce'd quantf- 
tf^tively more drawings. These |.indings suggest that one of thej^ffects of an- 
ticlpated rewards on task perf&Yiaance is to increase activity but to lower the 
quality of that activity when compar&d. to subjects doing the same task for no 



rev/ard. 



licGraw and McCullers (1975) report a^nuqiber of sfudias v/ith children'which 
^find that tangible rewards, given on a trial^feyr trial basis, lead to more 
erVors and less learning when the performance of fev/arded 'subjects is conuared 
to nonreV/afded subjects. These tasks range froia per.ceptuaj discrimination 
(Killer & Estes, 1961), concept identiftcation (MasWs S r-tokros,. 1973; 
McCullers & Martin, 1.971 j Terrell » Durktn & Hiesley, *1959) verbal discriinina- 
tions (Haddad, McCullers &.Moran, noted in McGraw 6 McCullers, 1975, p. 14; 
Spence, 1970)., picture discriminations (Scherc 1969; Sperice 5 Dunton, 1967; 
Spence & Segner. 1967), and a pa'tterned . '•o^ubility task (McGraw 8 McCuilef^ 

IS - ' 



1974). jin shoi't; in the words of'McGrtiw ind McCullers (197S); "within the " 

* cpnf1nesi of children's discnniination learhing. . .the detrimental effece of 

^ .reward i?- a 'very general one." (p. 3) . ' ' 

V:' . • ■'. ' ■■ . . , , / .. 

' In addition to; discf^imi nation learning, McGraw and McCullers have been. 

abl« to extend their analysis of these effects on performance to probability ' 
--learning (McGraw' rHcCullers^ 1974; McGra,w & McCullers, Note 4) and Incidental 
learning ijstaat HcCuliers, Note 5). Taken together,', theses studies suggest 
that task performance'^* s disrupted more for ?ubjects~wfr{Kare given task ir- 
relevant t^^wards than.for"comparable"subjects performing t hese samT tasks' for 

• no re\^ard; Subjects given tangible- incentives ra^ke mo.rfe- errors, solve the ' 
problems more slowly, make more stereotypical -^e^m^es-tind do mdfe pdofly' in- 
5-R recall (iji an incidental learning task) than»' do subjects who are offered 
of given no reward, ./ , • 

' ' ■ ^ -• ■ • . • ■ • 

Characteristics of the Tasks or Situatio ns Studied - * " 

— — . — . _ , t 

Few of the studies reported have discussed the bngoffig' process o*f task 

p&rfojmanc^. / In part, this is due to the -fact that the tasks used by' re- ■ ' 

searchers have not been, ones where characteristics of process can be eas-ily 

assessed. Example/ of actual tasks used in the Vesearch-.have. ranged from a 

puzzle called SdMA (Oeci, ia71, ]972a,b; Deci, Cascio & Krusell, ■;975),~tq 

drawing with a felt tipped pen (Lepper, Greene* & Nisbett, 1973; Greene's 

Lepper, 1974), from solving a. -.simple concept formation 'problem (Lepper & 

Greene, 1975; Garbariho, 1975; Maehr & Standings. 1972) to pro-attitudinal 

. advocacy (Benw^?e a Deci, 1975), and last, and probably least, beating a drum 

^Ross, 19/5). ' ' . > 

A. Interesting vs.* dull and boring tasks. While much of the recent ' 
research has utilized tasks chosen to be interesting {and thus "intrissically 



motivating'.') it will be recallcl that earlier research by dissonance theorists" 
tended to use duU and boriny tasks in order to make theoretically similar 
points: Thus, as mentionfed earlier, the dissonance theorists were ajble to 
show how a duTl .task could be made "mors interesting" by inducing the sub- 
jects to lie about it 'for a small (as opposed to a large) fev/ard-,* Corttrawise, 

,the intn*nsi^^not>vation researcher has shovm hsw an interesting task may be ' 
made boring, v/ith the Introduction of a revrard. 

Few of these studies have varied the nature of the tas^ v/itH'in the ex- 
periment. One study, to dd so finds results which appear to be at; variance with 
the earlier disionance research. Thus, Calder and Staw (1975) find that while ' 

' rewards decrease interest in "interesting" tasks, they may '"enhance Interest. • 
in -dull fcnd^boring ta?ks." More research is lieeS'ed to clarify the circum- 
stances under whfch a tfu.ll task may be made more interesttng. . " - , 

The .process of teaming . In part as a consequence of the tasks used, 
• ' * ' ' ' • , ^ . • \ , . • , 

roost of the foregoing research ^ couched iri terms of the products of learning, 

.1.^.,_the number of problefi!)S*"solvcd, i|iie msflb^r of errors made, the number- of 
iten^ recall^, etc. , But it is also possible to studyjfche process .of learning 
in terms. of the step-by-step strategies of action that subjects take. Hhen 
this is d5ne, even more of the picture emerges. Condry and Chambers (Note 6), 
To^xample, using a prpblem solving task originally designl^o study strate- 
gies of thinking (Bruner, GobdnOw & Austin,' 1956),, found ^hat rewarded Subjects 
attempted easier problems, required more information before they achieved a 
correct solution (i.e., were inefficient), were more "answer" oriented' and 
less logical in their problem' solving strategies than comparable nonreitarded 
subjects. Similarly, Maehr and Stall ings (1972) found that children who 
believed they would be "evaluated" by a'n "external" source chose easier 
problems than children who believed they would e^faluate their own problems 
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{"ipteri?tti^£i«sfiJation"). Thus," there is evidence that exti irslc in-entivc 
conditions lead subjects to different stratenic gciiyiti-cs ir* a learning or 
problem Solving situation than condictions which encourage exploration with* ^ 
out the offer of a task extrinsic incentive as a reward.' ' * 

Apparently these same "process" and strategy effects extend to inte.r- ' 
personal Interaction as v/ell as a person's interaction v/ith a task-. Garbarino 
(1975) looked at 'the effects of anticipated reward on children teaching other 
"children, in a field setting experiment. Based on some of the "early" research 
reyljiwed- above, he predicted' that if a child were offered a reward to teach 
another child -siofnething, the quality of the interaction would be more "ob- 
trusive „,concrete, direct, and imp^Jent In response to frustration" than'^in' 
-a situation where one^ child reaches, another: .where no* offer of a rev/ard is siade. 
In essence, fearbarino argued, like Kruglanski et al. (1971) before hiiD, that - 
the-child in the "reward" condition would adopt an' "instrumental". approach 
tov/ard the situation, and focus more on the "goal" of 'recelviing the money and 
less on the task of teaching itself. Specifically, Oarbari no hypothesized 
that the tutor in the no reward condition v/ould be more positive in her res- ' 
ponse to her tutee (al! subjects v/ere" female), more efficient and less intru- 

♦ 

sive in her teac|^1ng style. He predicted that the younger child {the tutee 
was a younger child irj^all cojiditions) would learn niore'when her tutor v/as 
in the no rev/ard condition. 

The subjects. in this experiment were 48 fefliale elementary school children. 
Tv/enty-four 5ih and 6th graders acted as tutors, for 24 1st and 2nd graders.- 
The School in v/hich the experiment v/as done v/as one in v/hich cross age tutoring 
Is an'everyday fact of life, so the experimental situation was not an unusual 
one. , ^ . • 
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Jhe older thildren' were taught a game (a simple symbel sobstUutnm task) * 
by the experimenter and then asked to teach It to a younger child/under 
either reward-or no reward conditions. While the older child taught the gam^ 
to the younger child, the interaction' was observed 'arid coded by the two ex- • 
^perimenters.. The results of Garbarino's study were supportive of his pre- 
■dictions -and they add an important dimension to the work; reviewed herein.. 
The tutor's behavior toward the youjjg child' was more »negkive«'in the remrd 
condition, and more positive In the ho rev^rd condition.: In addition, the 
tutors^ in the reward condition made more demands upon'tfje younger child than • 
did the tutors iji the nt?. reward condition. • ^ . 

The promise of a reward nofonly affected the people to whom it v/as 
offered, but it also had secondary effects on the learning of "the younger • ^ 
children (who were offered nothing). The younger children taught by tutors 
in th? rev/ard conditions scored lower for their; task ability and higLr for^ 
number t^f errors than did children te*'ught-by tutors .In the no reward condition.. 

Garbarino's research substantially extends the range of the effects we 
have been observing. His findings suggest that U addition to undermining . :\ 
continued interest.'the process of exploration and the products of ^learning 
promise of a reward has, an important effect on the context of an interdependent, 
interpersonal situation. Apparently wfien the ac'tions of one person may 
interfere with an extrijisic goal of another, a ne^'ve evaluation of the task 
is translated to a negative evaluation of the person \ The instrumental 
orientation among tutors in, the reward condition suc/gests^at they valued the * 
younger child^as a "function of her utility in obtaining the desired goal 
and^devalued her in proportion to the decree to wj^ich she failed and thus 
frustrated the tutor." (Garbarind, 1973) 



C. Reward endogenous v s. exogenous tM.s. A final point regarding the 
nature of tasks usM In this risearch is v/orth mentioning. ' liruglanski has 
shoi/o in a numter of studies^ (cf. KruglansH, Riter, Amitai, et a]..", 1975; . 
Kruglajiski, Riter, Arazi, Agassi, et aX*; 197^) that when money is endogenous 
to a task Ce.g., a game like coin tossing vihere, trkditionally, the viinner 
keeps the money; or poker) lis. n^'esence ^enhanced" intrinsic motivation, whereas 
•when it was exogeno'us to a task (e.g., dofng*a jis-sav/ puzzle), ^ts presence 
*kiepressed" intrinsic motivation. Essentially, the ssme conclusion Is 
reached by Staw, Calderiiiid Hess C*fote 8). Most of the.' incentives used in 
the research described above v/ere ones not conrnonly associated with the' 
tasks, but the point Is well taken from a theoretical point of v-lev/. For 
this reason, throughout this paper I have referred. to the effects of task- 
irrelevant rev/ards and incentives. ' • '. ^ 
Characteristics of the Subjects . 

A final are^ of concern for the current research is variables associated 
with the subject. One would think this is- the first place to loolt for 
differences in ihe effects of rev^ards. and other extrinsic demands* since neither 
the rev/ards . themsel ves nor* the tasks exist independently of the value the 
subject places on them (in terms jof rev/cfrds) or the inter^action he. has vnth 
thein {in tenns. of tasks). Yet this important are^ for research has received 
relatively little' attention. , ^' 

A. Personal characteristics of subjects: age» sex» and persorfalit y. 

. ^ ■ ■ ■ ^ ^ " ^ 

The effect Qf rewards .in undermining interest has been demonstrated on a wide . 
range of ages. The studies reviev/ed have demonstrated the effect on nursery 
school children (Greene a Lepper, 1974; Lcpper, Greene & fiisbeit, 1973; McGravi & 
HcCullers, 1974; Ro5s,^^75; Xivin, 1974),- elementary scIkioI children 
{Garbarino, 1975; Greene, 1974; Kruglanski," Alon S lewis, 1972; Waehr h 



Sta>lings, 1972; ^rcGraw & McCullers, 19/4; Zivin, high school students 

(Kruglanski, Freedman & Zoevi, 1-971), college students (B?m.jre & Deci, 1974; 
Oeci, 1971 » 1972a,i); Deci» Benware & Landry, 1974; Oeci, Cascio & Krusell, 1975 
Smith, 1974) and adults beyona college age (Kni^lanskl & Cohen, ^1 973; Upton, 

Asl^e from demonstrating the effect on a large range of subjects, however, 
few studies have attempted to explore other subject variables that raay 
Interact \dth the retvard context and/or with the task. Subjects of both_ ^ 
sexes have Ibeen used in many of the studies rep&Rted, but few significant 
^differences due to sexy re reported, vHth tfie exception of Oeci*s "09723; - 
Deci, Casaio & Krusell, 1975) finding that females react u.fferently to* ' 
posHive verbal feedback, and Smith's (1974) findings* to the contrary. These 
results were, discussed earlier in terflis of the interaction of sex vnt'h the - 

— ice n ar d a nd t ask char^ bQrist- ic s^ r-^ — 

Two investigators havejooked into the effects of personality. Maehr and 
Stallirigs {1972)*found that subjects )^^h in Need Achieversnt volunteered • 
more for difficult tasks when the evalualion context ms internal, and inore 
for easy tasks when the^ evaluation context was external: tn addition,^ . t 
Hayv/pod and his colleagues {Haywood, 1?71; Hay\*ipod SwitZfr^, 1971) have 
developed a personality te^t.for intrinsically motivated {I.".) as opposed to 

X 

extrinsicatly motivattjd (EH) individuals. Switzky^ and Haywood 
find that personality interacts with the reinforcement contijxt. In^thls 
study, t\/o reisfard contexts were studied: Self-reward, where performance 
standards are set and rev^ards delivered by the subjects the-.sel^es, versus 
external rev/ard where standards are imposed and reinforcers externally 
administered. Under these circumstances, IM children "maintained their 



perfomance longer tTran EH children undDr^self-relnforct-mtn':, while 01 
' clnldreri sliowed greater perfonjiancc njaintehance than IM children under 
external reinforcement". Clearly- individual differences e/.ist wh,ich inodify 
the effect 'of each of these reward contexts, and these need to be studied. 

• Initial Interest. One of the most fascinating ^ yet least studied*, 
factSr's concerns the effect of rev/ard upon people who '/try in Ijfitial , 
interest (Condry*: 1975). Attractiveness of the" task was. considered eartier, 
in this section we consider Initial intetest of the subject, viith ,the task ^ 
held constant. Yet most of the researchers to date have selfcted for stu(^ 
only those who are high on interest. ,^his leaves unanswered, the question 
of whether revJards^may have different effects oji people with low initial 
interest. In all of the studies reported, onlj three have addressed this 
topic, . • >..-.. . r 

lepper, Greene^ d Hi sb e tt im%) m a re-analysis of their initially 
high Interest sjmpje by dividing It at the' median on intere'st. They found 
an increase in subsequent Interest among the lo> interest. subjects ^jnly in' 
tip unexpected reifard condition. .Greene 1 1974) Slso.Vtudied subjects who . 
'varied in Initial intefest. Using. a "between:* treatment groups analysis, _ * 
Greene (1974) found an ov^rjustification'etfect for lovz-interest subjects 
but not f of high interest subjects when these groups were co.-npared to-^- 
control. iJsIng a within group ^nalysis^ he found a significant post-treatraent 
decrement for high interest subjects, but not Ipw interest subjects. Thus,, 
even though Greene attsnpted to study this, issue, this particular comparison 
was ambiguous .acause the data from' the control subjects did nbt-ronain 

Stable over time,. and the betv/een and within subject analyses did not agree % 

* 

(Greene, Sternberg S Lepper, 1976). ■ ' 



F1fial|^» Ppton studifetLtfie offer of a manoUry m/ard as It 

effects people's wUlingness to donate blood to a blood h^nk. Subjects 
were divided on interest in tenns of the number of pints of blood they had ' ^ 
donated in the last 12 niontfes. At this poinh hklf of the subjects In the 

it- 

Iqw interest gcoup and half of those In i;he high interest group wsie pffered 

and Uter given a reward of $10,00 for donation of a pint of blood. The other 

half of the sample m% asked to donates but no nioney was offered. The 

/" - , 'I 

results jg^ate that subjects high In initial Interest are signiffcantly 
more willing to donate; Mood vihsn they are not offered a Sizable Incentlye 
to do so. Subjects in tfie lovf interest group go slightly, but not significantly, 
m the other direction, that is, they are squally willing, to. donate when 
money is offered or jioU So, %m have evidmce that unexpected rev/ards^ 
may increase Interest in 1o^^ interest stib|ects^^ but oir the vAoU^ tfle 
qoestlon of the effects of reuard on low I fj teres subjects is still very much 
up in the air, ^ 

All in all, the evider^e described above syyg&sti that task extrinsic 
rewards, when they are us^to "{notivate" activity, particularly learning, 
have widespread and possible undesirably effects. These extend to effects 
on the process as well as the products of the tasl. activity, and^fet the 
willingness of the subject to undertake the task at a late^ date. It Is. 
difficult to suiraiarize this ^terial ad^.4tely, but in genffftl, compared * 
to nonrev/arded subjects, subjects offered a task extrinsic Incentive choost- 
earsier tasks^ are less efficient h\ jsing the inforn^ttor^ avallable'to solvi* 
novel problems, tend to be answer'afionted and fi^re'^illogkdJ In their 
problem solving strategies* Thej^ kern to i.t#rk harder^ produce Pore activity^^ 
but the activity is of a Im/er q^^lity, contain-x riore errors^ Is r:ore 



stereotyped and less creative than the uoH; of coinparablo nnnreuarded , 
subjects v/ortnng on the same problems. Finally, to returp to the point of 
departure, subjects are H:,s likely to come back to a task they at one time 
conside,-ed Interesting after being rer/arded to do it. The facts appear 
true of a wide range of subjects doing a wide range of tasks. Attempting 
to account for them is a fonrdduble challenge.. 

tthat these .data suggest' is that there are different forms and patterns^' 
of lEOtivated activity. Learning under instruction while ^eing guided, 
supervised* and directed fr^ without is obviously of value, fbo many ■ 
highly skilled activities require it to dismiss this form of learning. 
Bat it is not the only form of learning we have observed, and if subsequent 
interest is a goal of learning, it is not even th&'niOst efficient. 

\ The studies just rmicmd suggest that the conditians of ini tiation 
8\j iirenersely important, in terms of both v/hat the Individual puts into a 
task, and what is gotten out of it<- When a person chooses t6 engage a task, 
his fchavior during the Usl is more coherent and his subsequent interest 
in the task remains higher than a comparable individual who is "pressured" 
into doing the same task by the offer of task extrinsic rev/ards. 

It is e:-sier -to understand the meaning of all. this research if v/^ 
imagine the ecological circumstance vm are trying to understand. Perhaps 
the entire pattern of these results would be seen tnore easily If vie imagine 
motivated activity as having at least four discriminablc states or phases 
as follov/s: a.) initial engagement*, b.) activity manipulation (the 
process); c) disengagement ; and d.) subsequent sngacjcntcnt. That is, it is 
possible to asS: about the "forces" that act in each of these phases and of 
♦he* relations between actions In one phase and another, lie would itani to 
know yhy a person engaged a task in the first p ace, ^lat is done vnth U or 
to it while one is actively ^^manipulatino'* 1t» vAat leads one to disengage 



It a * possibly return to it. Such m analysis is useful since it fits the 
examplcof skills learned and uiilized fn everyday life and so gives us a ' - 

" reference point from which to judge the litcra^urc just descrtb-d". ^ ^ 
From this perspective, we may say that most of the research reviewed 
herein has focused ujson the relationship between the conditions of task 
"engagement ;(l>hase i) and the df^gree of subsequent Interest (Phase IV), *' 

, Some research has looked at the relation beti-;een Phases I and II, that is» ' 

^ how^the conditions^of.engagenent affe^ the manner of activity and manlpula- 
tlon {-Including the manipulation of ^ther people as in Garbarlno's «tudy).. 

^ Few studies 'nf disengagement {Phase III) are found In the current literature. 



but In the origi^jal, research on the Ziegarnik effect, Ovsiankina (1928) 
studied what happens when one interrupts activity before It reaches Its 
natural end and found a strong desire to return to the Interrupted behavior 
(see Ryan, 1970, p. 96ff). In most of tlie research descril)ed'earl1ffr» the 
* extrinsic conditions ^are "ended" when the rev/ard .Is given. In the "intrinsic*' 
■ conditions, however, the task actively is also.lnterruptel and ended by 
the experimenter, i.e., before the individual "chooses" to leave It. It is ' 
not' clear, 'from the research presented here, whether a self -genera ted 
disengagement might produce a different pattern of subsequent Interest. 
An analysis by the various "phases" In the learning process- allows us to see 
gaps in the research as v/ell as organize a'good deal of what has been done. 

putting these findings in perspective we may_arrivp at a different' 
ew of the child in the educational system. The creature we hope to 
edtjcate is complex, coherent an*i/ell prepared to learn about 'the world. 
Jore^r, tf^e^reature Is eager to learn, thirsty for knowledge. The dancier^ 
signaled by these findings is that by us-'ng "smiling faces", stars, and 
evontuolly grades in ordtt: to mottvate children to learn, ./e unintentionally 
limit the utility of What is learned, and undmninc the child's natural curiosity.' 



What are the implic^Jtlons of a different view? Instead of asking hov/ 
one might manipulate a disinterested ch -d so as lo'V'niotivate"'him to 
learn, why not ask how v/e may arrange the environinont of education so as 
t(itake advantage of the child's natural curiosity , and his intrinsic, 
interest 'in learning about the ivorld? Before children enter sclwol they 
acquire a vast range of kf.bwTedge abo.trtie world. They were not "trained"' 
to acquire this infbni.dtion in the \ejise of lieing supervised, scheduled, 

* ' ^ ^ * 

rewarded and punished, but rather they used their native," intellective 
capacities.^ This interest dfd not have t&'be "encouraged" 'for' the most 
part, it was there-, within, all along. , ' ' 

What are the elements of this ii\trinsic motivation? ' How does, it function? 

* It 

In the next section of this chapter, we address this question in terms of - 
the child's capacities for learning. It is clear that other.people can do . 
much to enhance the child's knowledge of the world by virtue of an awareness 
of the variety of conceptual tools the child has for understanding the. world. 
We will^ not be describing specific curricula or concrete activities- The«;^ 
are best done by the people H-;ho are actually working' in the"classroom. What 
wei/ill be describing are the facts of research findings that might be. 
profitably expended to actual classroom^situations. At present, we have no 
direct evidence that such extensions would be either practical or effective.' 
Hov/sver, lest we paint too bleak a picture, it is vrorth pointing, out that ' 
at least some of the observations rej:'orted are of children engaging in 
activities and ^wking with materials wIfTch, though not actually found in 
the classroom, at least bear a strong resemblance to the sorts of activities 
-and materials that migkt occur^n ^classroom situations. 
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Intrinsic Interests and Capacities , _ *^ 

The ai^ument that extrinsic revvards are of liniitfed utility in educa- 
tiofial settings is a useful argument :-iily if it can be shown that the ch1-ld 
himself Is both ;fntrins1callx.Jo|Jjcai?^^j9.«l?3rn on his own and has the 
basic capacftles to carry out what he is intrinsically motivated tx) do. 
Without intrinsic fftotivation accompanied by the appn iriate capacities, a * 
. reliance on extrinsic rewards ma> fae the only option open to an educational 

^systcmi. * . 

In order to argue that children are intrinsically rnotivated to learn- 
about important aspects of the world, and are equipped with a capacity to^ 
do so, we will focus .on findings from two areas of research: The first deals 
with, the v/ay in which children make sense .out of or explain their environ- 
mentsi the second, vath the process that U involved in solving nonroutine- 
prdB.lems, Jhe primary reason for this choice is that issues examined In 
this research are not bound to'learning in particular content areas. They 

,cu£ across and underlie iGaming' about srithraetic and reading as v/ell^as 
about social studies and history. They occur when the chfli is engaged In 
subjects that are part of, "a formal curriculum as v/ell as \<hen he Is engaged 
in trying to 'make sense out of the various social rules and' conventions that 
govern behavior with other people. The^ areas .were ch^en for another 
reason, as v;ell. Implicit in the fifst par t'bf* this paper was the premise 
that there is more to learning than acquirir^ the skills necessary to churn 
' put the correct ans,iar* Learning is much deeper and, in the long run, sub- 
stantially more useful, v/hen one ^1 so understands the ^jnderpinnings 

- of the correct ans>/er, the process- which enables one'tp understand v/hy the^ 
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correct answer Is correct.* One can d^rrecUy solve (i.e.> correctly' apply 
the mpchanlcal formula fo?? solving) quadratic equations or c&rrectly notice 
that certain events routinely co-occur without having a very thorough unoer- 
standing of what quadiatic equations are all About or of why^ various, events 
j^requentl^ co-cccur. The research areas we 'have chosen speak to the question 
of how the child learns about pro.cess. ^ . 

One of the most unequivocal activities that children are Intrinsically 

> 

motivated to engage in is the enterprise that consists of organizing and . 
explaining the world. In its most basic form, this enterprise involes the 
det^tion of organization and regularity that actually does, occur. In a 
more .sophisticated form, it involvesrTnlposIng organization on, or Inferring 
It In, situations In which it either does not exist or else exists In a 
les's than perfect form. But the child does not limit himself to attempts 
to organize the wor.ld; he as'^.s In addition vrfy^ various regularities exist 
as well as hjow a, particular kind of .regi^arity or organization comes to be* 
In short, he searches l^or explanations for, as well as instances of, or- 
gaiftzation in the worli. And, although his explanations may be false, they 
do nev^eftheless follow certain rules. — . 

The Concern "with Environniental Regula'rity 

Evidence of the child's concern with environmental regularity comes 
from a wide variety of* behaviors and- situations. Some of the evidence was 
providjd by children's spontaneous behavior, some by behavior that was 
elicited. For example, researchers such as Watson (197?) and Bower 1974) 
(to najne only two) have feund that ^eo.vfiry, young Jnfanta-S/iJ] quickly _ 



learn to detect the regularity with which one of their ovm responses |such 
as sucking, head turning or limb movement) is followed by a particular 
effect (such as the movement of a mobile or the' appearance of ^L'p^sjon who 
s'ays^ "Peek-a-T)Oo.'*) Infants will also detect regularities' Vetw^ ft/o • - 
types of .events when /neither type consists of one of the child^s mm actions 
i.e., when both events are external to himserlf. For exampTe, if an object 
;aQ££,bebtAd^^a.screjBn and reappears on the otlxer slde^ the Infant wi]! soon 

come to look at the^other side of the screen ^. befoire the object reappears 
"therg" {Bower, 1974). By anticipating the feappeirahce, he gives evfdenc«& of 
having detected the regularity. Similarly,. If an obdect appears first in 
one winddw and then another, an infant w'ill soon anticipate its appearance 
in the secprrd/window (Angl In and Mundy-^Cajstle,, cited in Bower, 1574). The 
fiact that even young Infants detect environmentat regularity is some evi- 
dence of how basic this tendency is. 

Findings^ from studies of older, preschool children show an adeptness . 

at deal^lng with even more subtle instances of regularity* For example, 
children of this age can eastly^erform concept attairgient tagks that re- 
quire them to detect the systejnatic occurence of a coimion element, in a 
number of different contexts {Vinacke, 1952), Indeed, children can iletect - 
environmental regularity even when the regularity is not perfect. For ex- 
ample, children are able to learn the correct response in pnobabilitiy 
tasks, tasks ^n whicn reinforcement follov/s the correct response only some 

of the time (Stevenson, 197o]\ ^ 

# 

In addltibn, there is ev.i dence that»- once children do detect some 
modicum of organization or regularity, they will spontaneously extend 
what they have deteet^. In doing so, they often structure aspects of the 
world in a way that is actually more organized than the structure that in 
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fact exists. . For example, Ginsburg (1977) describes a child who Is in the 



- « 



process of learning to count apd who* extefjds* tlie rule for forming tens 
''^Uifi&irs. in the? following w^" '"Ten, .twenty.. iWnety, tenny." If» the same 
ye^, there is the,- by now, cl-^iclxample^ of children who have just learned 
to form tbe"aast"ten;^^y4^irig ,the sifffijr ed.to verb .siejns. $uch children* 
n frequently also produce such- constructions as ."r ,nned," in sp^te of ' 



being exposed only to "ran." Finally, in some casfes, children w1>l actually 
. . . invent tbeif own w?y of orga/iizing the environment. Ginsburg (1977); for. 
example, reports that a not uncommon belief among grade school children is 

\_ that* in adding columns of t^o-digit numbers^ i^hen the sum bf^the first. 

^ ^ * * 

'column is itself a tv/o~digit number, one carries over to the next cd^jitk 

the larger number of the two-tligit sum (i.e., the 9 In 19) rather than the 

cumber that is on the left/- ' - * 

At this point, v/e cannot resist reporting an anecodote that illustrates 

an, additional way in which the tendency to *impose* organization on the en- 

vironment manifests itself in the real world. A fourth grader came to t-he 

conclusion that the names of national leaders reflected the names of the 

countries which they^.epresented. Her evidence was tliat: ^ Kenya tta v/as the 

ffead of Kenya; deGaulle was the head of France (which, after all, u^ed'to 

' be called Gaul); and: Franco was- the bead .of Spain. (Having heard that the 

• early inhabitants of Europe were often nomadict he' assumed that Spain had 

at one time been inhabited^y Franks.) Of course, this theory did not hol<f 

for the United States, but then maybe that's why ihey called the United 

States a melting pot; things go't mixed-up in It. But there wefa vestiges of 

this correlation even here: . Witness, e.g., George Washington and Washington, 

p 

O.C* Now,>^hat this theory lacked in accuracy (or even coherence) it >^ 
made up for in, the extent to which.it imposed organization on what, in the 
. absence of this theory^ was nothing more than a collection of facts. 
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: - The child's acquisition of knowledge about the socjal world follows ■ 
a s,n,11ar pattern. „The child begins to Ic-arn about 'gender Identity for 

by first categorizing the world Into two clusters (.ale * female) ' 
apd then arriving at stereotypical vi*s of the roles occupied by each • 
^ex. (Condo, 1978; Kohlberg, 1975). This, device allows for the child a 
. fyM^trol by knowing - i„ e broad «ay -- what to expect. ^Control ^ 
, ,,.1w01ves J«.th the ability to aatlii£ate the correlatiofial structure of the 
«oc1d. and to ■n anipula te the causaVstVucture of the world, ■ ■ . . ' 
: • ■ There is fairly extensive evidence, then, ifet one ^ in .hi ch. children 
-.try to achieve control over their v«,r)ds is b/omnizin, tho,. If theorl 
9an1.ation is built .into'the world, children ^Mt detect it. ,If. the or.a„- 
. -atlon is less than perfect, they will improve upon 'it.-' if th. intended. .. 
organization ts'not detected, they mfc^t and i.pose tbefr own - ., 
version. Children coAe equipped with a^cy to gain control over a . ' 
••la«,e number of discrete (and possibly eTfunrelated) piece, of inforn,ation 
by reducing then, to particular.instances of rules that are .ore general , ' 
anj thus fewer tt, number; than the individual facts that they subsume. Z • 
Intrinsic Interest in Ca„.,-,i i:vpi.„,.|-„;' , "^^ . 

However; the^trin^ic .otivatio;, ' if y„„ „ . 
« (o.r impose it on>the world is frequently not enough to satisfy a child ' 
•Often, he seeks to know, as well . „hy..and how, this regulari;y is brought 
■about. .Oetecti„g.regular1ty provides the child only with the infonnation 
_ that various events in or aspects of the environment are associated with 
rone another. ,t provides hi. wi'th infonnation only about correlation 
It does not provide the child with any infomation about „hj- events are 
associated, about how It is. f,r example, th.t one event regularly co-.ccu^ ' 
«f th or follov,s another. A„swerlng these sorts- of questions requires 
causal SSElanatiohs for the way the v^rld is o^^anized. The cMld .ust . 




move frm correlation to cause, SoJiietimes explanations for why events are 
associated consist of no more than an Identification of exactly v/hicb aspect 
of the environment is functioning as the causal aQent in a particular sit- 
uation, ^^r example, the chlfS^may note that: the wheels of a bicycle 

turn Is because the pedals are pushed; Tlt^eason that lights go $n is be- 
.cause switches are*turned» This information in Itself makes the environment 
more marxageable because it enables the child to learn that particular phen- 
(miena are Associated with only some aspects of the envirt)nment rather, thai 
others. ^Often> h^^ever, the cfiild also becomes Involved with the underlining 
mechanism or causal underpinnings tbat-explain how It Is that a particular ^ 
causal agent. (sucK as ^^sv/itch) is able to make ah event happen. That is, he 
concerns himself v/ith questions about the intervening connection that mediates 
betv/een causal agent and the effect and, tbus> enables the causal agenf to 
bring about the effect. For instance, in the example just mentioned, the 
"fihild may note that moving the pedals brings about movi^nent of the^^/heel?' 
because the pedals and wheels are connected to one another by intervenijig 
chains and gears. , * * 

Evidence that the child seeks to knok about more than mere correlation 
or assoc-iation betv/een events comes from two studies in which .children spon- 
taneously concerned themselvej^.with going beyond mere correlation by trying 
to learn> as well, about wfiat caused one event to be correlated \nti> another. 

■ _/'-' " ^ 

In one study (Kosiowski, in preparation) preschool children were shoifli an 
apparatus in which the movement of a bolt lock.v/as associated. with the ring- 
ing of a bell. Not satisfied with simply detecting this correlation, the 
majority of the children spontaneously suggested that there must be a con- 
nection someplace between the lock dn^ the clapper and many of tfie children 
spontaneously went on to search for the connection. An even more striking 



example of the concern of mediating mechanisms as a v/ay of moving from cor- 
relation, to cause CKnes from a study (KosloWski 8 Snipper, in preparation) 
in which turning a* knob attached to a battery was associated with- the ring- 
ing^f an electric bell . There v/as a visible wire that ran from the bat- ' 
tery to the, bell, however; even when the wire was disconnected from the 
bell, some of the children made positive ft^dictions that turning the knob 
vfould still cause the bell to rirtf> They Mde this prediction because they 
postulated an intervening- connection that, though invisible,- had neverthe- — 
less functioned as a mediator between cause and effect. Positive predic- 

• * 'J 

tions were l^ed on the premise that this intervening mechanism would con- 
tinue to mediate betV/aen cause and effect even with the wire no longer con- 
tacting the bell. For example, children would suggest that the "battery ' 
stuffy or the electri.c stuff" from the battery would go through the wire 
and "shoot out" or, "spray out" and* hit the bell. Those children who ' 
predicted that the bell would not_ring with the wire disconnected -also . 
based their 4)redictions on considerations involving underlying mechanisms. 
They would' argue, e.g., that the "battery stuff" would "spray out" of the 
Mre and miss the bell. In short,. even when these children could not ac- > 
tually see the intervening mechanism that mediated betweep two correlated, 
events, they were not satisfied with merely detecting the correlation. 
They either tried to find the causal connection else they postulated 
an invisible connection in order to explain the correlation. ' \. . ■ 

' the tv/o studies just reported involved simple relationships: only 
one antecedent event preceded a subsequent event. In the real world, however, 
there are often many antecedent events that precede an effect. The child' 
seSrching for an explanation in this sort of situation must first identify 
which particular antecedent event(s) is ttie causal agont before he can 



concern hims.elf with finding out what it is that mediates between or connects, 

the antededent event {or cause) to the effect. We turn now to the Issue of 

what 5orts of cues children rely on in order to decide this-t one-event-rather 

than another. Is the cause of a phenomenon. We begin by exahiinii.vj how the 

child" deals with unfamiliar situations. 

l#ien a child is faced with an unfamiliar situation {as children yften 
i * " . ^ - . ' . - 

are), his maan task in finding a causal explanation fo>''that situation Is 

to somehow choose a likely cause "from among a large number of possible 

causes. In making such a choice; we know that children are capable of 

relyihg on various rules about the way in which causes and events tend to 

te related. Preschool children are most likely to rely on the index of 

causal relationship that consists of temporal^ contiguity. That is, in 

identifying the agent that caused an effect, preschool children will search 

for the event that was closes"t in time to the effect. As childretvgrow 

older, 4;iiey tcke into account the additional cue of regularity of co- 

occurrence and look for an event that consistently, precedes or co-occurs with 

the effect. {Shultz & ffendelson, 1975; Si egler,' 1*975; Seigler t Liebert. 19741. 

It must be stressed, however,- that the indices of regularity, and tern- " 

poral contiguity are, in sonia sense, "cu^s of lasj: resort." They are the 

eyes that children rely on when there are no other cues present. They "are 

cues of last resort because they do not enable one to distinguish relation- 

ships that arc mereV correlational from those that *are genuinely causal, 

as well. And, we have already seen thaf^ven young children are not . 

satisfied with s1'n|>ly noticing that two events are correlated: they also . 

seek to l6jK"n about the process by which one event is able to cause the 

other. As v/b pointed oi.t above, an important distinction betv/een correla- 

tlonal and causal relationships concerns the presence of an intervening , 



...eaiates betw een causal.ly related, but not between 'merely 



correlated events.. Thus, wetould'expect that children who are concerned - 
wit^■ finding causal explanations wodl'd be concerned as well with inforoatfon 
. about possible intervening mechanisms that might be operating i„ a situa- 
^ tion. And Children, oblige us. Indeed, they oblige to such an extent that. 
Often* even in unfamiliar situations. conclusiflHS based on {rescues of 
temporal contiguity and regularity will be overridden by Information that 
suggests possible intervening mechanisms that might have mediated between 
cause and effect. 

1 ■ ■ : ■ 

For example, in a study by Hendelson t Stjultz (1976). two possible ^ 
causal agents (1 .e. , antecedent events) p^ceded an effeet. The'kporal ' 
delay between one event and the effect'was longer'than the delay betv«en 
the other event and the effect. Hhen length of delay was the only infohna- 
t,on available, children choose as the causal agent that event which was 
associated with the shorter dela^ That is. they relied on the cue of " 
temporal dontiguity. However, children v«re less likely to do this if a 
Visible connection (in this case..a,tube) mediated between the effect and ' 
that causal agent which v«s paired „i th the longer time Interval . PresuiP 
ably, the Intervening tube suggested a rationale or.an explanation for the 
longer delay. The children probably ass^ed that It took a fairly long 
time for the result of the causal agent to "travel through" the tube on < 
Its way to producing the effect. Thus, children were less'llkely to rely 
on temporal contiguity when they could rely instead on infomation about 
a possible intervening mechanism that c«;ld have mediated between the effect" 
and the temporally distant event. 

Oust as Inferences based on the Index of temporal contiguity are often 
overridden by other considerations, the Indei of regularity of co-occurrence' 

38 ' ' ^ 



Is also less Hkely to be used when child ren can r ely, Ifisted^ on Informa- 

tioi that suggests possible Intervening 'mechanisms. In a study now In 

progress {Koslowski.S Levy) preschool children are shown three Instances 
♦ 

of a particular event with -each i'fmance depicted In a separate drawing.. 
One such event consists of a boy wtr^ has fal len frosn his bike. .Two of 
the three <lrav/1ngs of the event also portray a particular environmental 
feature {I.e., a bump on the road) vfhUe all three of the drawings depict - 
, an additional environmental feature (i.e., a bumble-bee flying in the 
vicinity of the fallen boy). The irregularly occurring feature can be re- 
lated to the event by means of a possible intervening mechanisni (e.g., the 
bump could have caused the boy to fall by making him lose his balance). In 
contrast, the other feature, although it occurs regularly. in all three in- 
^^nces, cannot be (or, at least, can not as easily be) related to the event 
in such a way. In spite of the fact that the j)resence -of the bumble-bee 
regularly occurs with the bicycle accident, children explain the accident 
by citing the irregularly-occurring bump on the road as the cause. Further- 
more, even i^hen it is pointed out to them that the bimp does not occur in 
one of the pictures, their judgments reraain unshaken ("The^bipp v/as on a 
different part of the road .that's not in the picture and the boy was able 
. to keep his balance until he got to this part of the ro^,") Indeed, the 
main age difference in this study has to do vrith the timber of -possible 
-intervening mechanisms that children can generate. Hhen questioned .fur- 
ther, many young children were unable to suggest any possible way In which 
-the bumble-bee could have brought about the accident. Older children, 
in contrast, were able to suggest that, e.g., the bee (or his sting) 
might have distracted or scared the boy and caused him to lose his balance 
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that way. That is, oldenj children were nnsre likely to have access to col- 

lateral, or related in^ojpation about the way In which the proxiraity of a 

? • ' ■ ' 

bumble-bee could havejEd^as«l the accident. This collateral Inforaatton 

"included the inforsiation that a bee might function as a distractor, that 

distraction can result |n a loss of balance, etc. The importance of having 

access to collateral intor^tion will bs discussed in more detail below. 

M 

He have^seen that >^ung children are 'capable of re'iyfng on the cues 
of tfenporal eontiguity kftd regularity In order to ifecide which* one of a 
large number of possible causes is likely to be the . probable cause flf' an ' 
event, We have also seen that Judgments based on.thdse cues can bs over- 
t%Mm by judgments that are based Instead on Infomation absut possible 
intervening rnechanlsms (Infonnation about tausal process rather than 
outcGcne)* He now turn £o evidence that information about the causal process 
can also be -used Sxx^^rA^f to depide v/hkh fearture (among r»any features of 
a situation) might be related to a causal explanation of an event* Thus* 
even when the child does not have the option of relyir^'on the cues of 
tanporal contiguity and regularity* he need rtot choose at rand^i he can 
base his choice instead on Ijjfonnation about possible intnervening insch^nissfe. 

As an example of how this might occur in adult reasoning-* consider a 
situation In which one \% trying to explain a patient*s death* fine situan 
tional feature might 4)e that the person v?as beir^ treated with penicillin* . 
On the face of it» it looks as though this feature is not causally T^\^mxil 
to th% patient's death. Penicillin curfes ra'per than MlTs. However, if 
ye find that the patient v/as allergic to penicillin^ then this infonnation 
provides a possible intervening ni^chanism according to which the situational 
feature (treatment tfith ^lenicillin) could have been causally related, to 
the patient ^s death* 

• ' -10 



-39- 

When confronted with simple' situations, grade school children is&n to 
engage in analogous reasoning. Pur example, in another study (Koslowski, et.al.., 
ir. progress) children are shown a pictore of a boy who has fallen from his bike. 
A bumble-bee Is shown flying in the vicinity and a small dog Is near the side 
of the road\ Hhen children are told that the bee was flying near the boy's 
face, tim children are likely to Incorporate i^umble-bee into a qausal , 
explanation Sf the events For example, they niight suggest that the bee 
distracted the boy or that the^ boy let go of the handle-bars In order to 
s^^t'at the bet. Thus, thay use informrtion about the bee's proximity to 
th^ boy as sygge^iting an intervening mechanism by which the bee could have 
been related to the accident* If, on the other hand, children are told 
sc^nething about the bee that is causally irrelevant, (viz^vthat it is 
yello\^ and feels fuzzy) and are told instead the the dog ;^as rtinning across ^ 
the road in front of the boy*s bike, then children vnll incorporate the 
dog (rather than the bee) into a causa t explanation of the events In this 
study, as in the one reported above, an important age of difference is that 
older children are more able than younger ones to generate a large nmber 
of possible intervening mechanisms that could have enabled a particular 
catisal ag nt {a bumble-bee or a dog) to bring about an effect* That is, 
they ha\e access to more collateral, in. nrmation that they can rely on in 
order to generate a wider range of i^issible explanations for an eveni* 

^ In the studies described in this section of the paper, we have afgued 
that children are intrinsically motivated to detect regularity and that 
they slsD concern themselves with the process or underlying mechanism by 
means of which this regt^larity occurs. To use the terminology introduced 
in the first section of this paper, children seem predisposed to lucrniQ 
ini tial ly engag ed in those tasks that involve either questions ahmt the 
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way the world is organized or questions about how the organization might 
be explained. In l.ght of" children's self-initiated concern with the 
process by which things happen » it is worth recall f-^' the findings, re- 
ported earlier, that concern for process is not likely to be facilitated 
by a motivational system that places heavy reliance on external rewards. " 
ftchleving Causal Explanations 

Given 'this evidence that children show a spontaneous concern for under- 
standing the processes or underlying tD^chanUms by which events are brought 
about, a natural question that arises Is to ask about the steps or piiicess 
that children themselves niove through as they atteinpt to achieve caiisal 

explanations or descriptions of the processes by which things happen* Again* 

» - 

to use the .terminology introduced in the first section of this paper, what, 
zm \iB say about the activity or manipulatlo? lat children engage In v/hen 
they hecme involved in a task? The' studies described thus far do not 
provide a very complete ansv/er* In scntie of the e studies. Information about 
the possible intervening niechanism v/as actually suggested to the ctrild by ^ 
the experimenter ♦ In othv studies, although the child himself Initiated 
a search for the intervening mechanism, the mediating connection v/as found 
so quickly that there v/as no time to^study the search process. In order to 
learn mre about v.*hat the search process consists Qf , wc tu^n to research 
aimed at describing the process by which nonroutine problems are solved, 
the link between searching for causal explanations and solvinc problems is ' 
clear. Arriving at an explanation for a phenomenon is often tantamount 
to solving a problem. Solving a problem often requires, one to learn about 

the underlying mechanism that connects the various parts of one another. 

We vn'lT first focus on that s,tep in the problem'- solving process that 
consists of the exploration that precedes achievement of the correct solution 
. Oun ih'formation is based on problenis that range from the concrete to the ab- 
stract and that include: learnijig how to manipulate tools in order to 



bring a goal-object within reach{Hartef-, 1930; Koslowski & Bruner, 1972; 
Hinskaia» 1970; Richarcteon, 1932, 1934; Sobel, 1939; Zhukova, 19?:.); discover 
Ing how to compute the area of a parallelogram (Wertheimer, 195S);''fnaster- 
Ing quadratic equations {Bruner S Kenney, 1952); devising a procedure for 
eliminating an inoperable tumor (Ouncker, 1945*) and, raking sciantific dis- 
coveries (Hallas, 1926). 

He would like to highlight five aspects o^-pre-solution exploration: 
First, pre-solution exploration must be extensive before a correct solution 
can be obtained (.Duncken 1945; Harter, 1930; Koslowski S Bruner, 1972; 
Richardson, 1932, 1934; Wallas, 192&; Zhukova, 1970). THe problem-solver 
jmist be thoroughly familiar with various facets of the problem situation; 
superficial acquaintaope will not suffice. Thorough familiarity Includes- 
learning about all, aspects of the problem-situation not just those that are 
obviously relevant, to the solution. Second, pre-solutf on exploration of 
those aspects the situation that might constitute the means of solving 
thfe problem sometimes actually takes precedence over attainment of the goal 
(Koslm^ski & Bruner^ 1972; Minskala, 1970;. Richardson, 1932. 1934; Sobel, 
1939; Wallas, 1926). Pre-solution exploration is often so consuming that 
It becomes an end in itself — often to such an extent that the goal or aim 

# 

of the problem is actually forgotten. Notice how these first two aspects 
of the problem solving process would be hindered by a motivational system 
that overeniphaslzed the products of learning by makir^ regards contingent 
on number of correct answers. A child in such a S 'stea would be taking a 
risk by exploring facets of the situation not obviously related to the 
correct answer or by exploring potential means to the exclusion of the goa' 

The third aspect of pre-solution exploration often Involves: the trans- 
latlon of abstract notions into concrete instances (Bruner & Kenney, 1962; 
Wertheiaer, 1959); a reliance on analogies between the situation at hand and 

« 

Other situationsi arKi» a reduction (when f^ssible) of new problems \si other, 
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more famlliar-^iluations (Bruner & Kenney, 1962; Merthelmerj 1959) • This 
thiYJ^ aspect again brings to mind an issue that v/as ^raised earlier, viz** 
the 'fn!|)ortance of collateral information. Clearly, having access to a 
large reservoir of collateral inforfiiation makes It more likely that 
analogies can be drawn between a current profalgn and other situations^^^*^ 
and also makes it more likely that tH^re will be other familiar situations 
to which current problems can be seen as being, similar. 

* An additional aspect of pre-solution exploration has to do with 
a possible function of this explort ^loir. Although the evidence Is not*^ 
conclusive, one possibility Is that exploration of the means enables 
the problen soWer to discover which properties of the means are po^'^ntlally. 
useful In achieving a correct solution and'which are largely Irrelevant. 
For»example, ilb^lHn and Uzgirls {In press) had an adult model the pro- 
cedure required to make an apparatus work.,. Som^ dt' the model's movements 
iicre, 1ji fact, Irrelevant to achieving the correct solution.. During the 
early repetitions, children imitated both the- Irrelevant as well as the 
relevant behaviors. However, as the children came to understand for th#i- 
selves how the apparatus worked, the irrelevant behaviors v/ere no longer 
Included in their repetitions. Zhukova (cited In.Berlyne, 1970) gave preschool 
cWldr?n (5-5 years of age) the task of bringing a lure within reach by 
selecting the correct cj»e of a number of different tools — In this case, 
different kinds of I ,^k&. One group of chi.uren was given hooks of different 
shapes and colors; the other, hooks of different shapes but the same color. 
Both oroups of children tried out different hooks in turn> but the second 
'group of children achieved correct solutions faster, presumably because 
tbey did not have to e .plore the irrelevant cue of color as being possibly 
relevant to correct solution. 



The final poi nt "about pre-solution exploration Is that it facnitate> 
achieveflient.of the correct solution only if the exploring child has already 
achieved a certain age (the particular age being different for different 
problems). One can only speculate aboul; why this is sa. One possibility 
is that, for it to be efficacious, e^plora/ion of the means must take 
place in th^^context of previou"ly acquired background or collateral in- 
fonnation and that young problem solvers have not yet had a chance to 
acquire th4s background. For example* to use a rotating lever in order . 
to .solve a. problem, it may v/ell be that one needs collateral information 
about rotation (e.g., that direction of rotation does not matter) in order 
to benefit from exploration of the lever^ per'se. 

In short, the second pht.se of motivated activity, the phase that in- 
vo^ yes ' activity or manipulation, includes a large component of exploration 
for its own sake, as an end in itself; a heavy reliance on collateral in- 
formation; and a tendency to make use of analogies and previously mastered 
similar, situations. 

At present, we have little information about the thi.rd phase of mo- 
tivatfed activity, disengagement. One reason for. this is that, in most 
problem solving studies, the reason for disengagen^nt is unambiguous: The 
child'' achieves the goal -object, whether it be a toy, the correct answer or 
some particular level of mastery. In many real-wosld situations, the goal 
of an activity is not as clear-cut as this. We have yet to learn what it 
is that makes children be s&tlsfied with their performance V real-world,, 
tasks and their achievement of real -world goals, , \ 

Exploring the Explana^t ion's 

Regarding the last phase of motivated activity, subsequent engagement', 
v/e^have only slightly more information. Again, it comes from the problem 
solving literature and concerns the kind of exploration that sometimes 
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occurs after the' correct solution- has alfeady been achieved. This activity 
consists of exploring the solution Itself.' for examples in a study that ' 
required children^ to rotate a lever in order, to bring a toy within reach 
(Koslowsici & Bruner, 1972), after childiW'had 'learned hov, to sofVe the. 
problem, they spontaneously began to investigate the solution itself fay: 
varying, the direction in which the l^'er wa* rotatdfT varying the ray in . 
which they positioned their hands frhile they held th& Ifever; rotating the 
lever by pushing as well as by'pulling it; etc. In a study that required 
children to seriate a "set of s;?.e«graded sticks from smallest to largest ' 
(Koslowski, In preparation), children engaged in analogous behavior. After 
achieving* correct seriation,-ionie of the. children spontaneously: varied . 
■the 'order in which sticks were chosen (largest to smallest as well as smll- 

* ' V - - * 

est to largest) i varied the direction of seriation (right to left as well 
as left to right); and changed from keeping the bottoms of the sticks to 
keeping the tops arranged oa»a straight line. These variations were Often 

jnied by consents -such as, "Huh! It works this way, too." lastly, 
there is P aget's observation of a child who counts, -by moving clockwise, 
number of elements that have been arrang.ed in a Circle. He then counts 
same arrangement "by moving in a counterVclockvrise direction. This child also 
notis thati it "works" both v/ays,. Me^can.only guess at what children are 
accoit^TfsMng by such exploration. One reasonable, possibility is that it 
enables' them to learn exactly which aspects of' the solution are necessary, 
e.g., to learn that direction of rotation or direction of seriation does 
not altenthe essential outcome. A second possibility (and one. that is 
not incompatlbe with fhe-first) is that children use this exploration in 
order to fit a new-found solution into a broader context or background^' 
For example, itjnay enable a child to relate his new-found knowledge of 
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how elements of a set can be seriated against -ftis already acquired ihfonna- 
tion about size, direction, etc. Tha.t is,^it may enable him to relate 
new. information to background or collateral Information — thus making 
both types of information richer and potentially more useful. Again, a 
systen that provided extrinsic rewards for the attairpent of a product would 
be likely not'to entourage exploration of the product. Such a sS^sten would 
push the child to ^ichieve. Instead* yet an additional product* There could 
be p^BSSUTQ to aghieve yet another correct ansvier rather than to more fully 
understand the correct answer that had already been attained. 
Intrinsic Interests & Capacities in the Content of Education 

K 

We began thts section of the paper with a question about the sorts of 
intrinsic lootivation and capacities that characterize the young child ♦ If 
we suimiarize the findings reported in thfs section^ four general points 

emerge which seem to be of especia.l relevance to issues in education. 

First, .children are ijiterested in detecting and constructing regular- 
ities or patterns in the world. In, addition, they concern themselves with 
explanations for the underlying mechanism, or processr^by which events or 
outcomes are brought" about. In practice, this means that the initial^ 
phase of engagement 4s likely to be more successful to the extent that 
it holds the prospect of learning something about the way tfie world is 
organized or about th^ processes by which things happen. This also means 
that problems v/ith understanding an adult's explanation or way of orgaliizing 
the world may not result solely from a failure to grasp what the adult is 
saying. They 'may reflect, as wejll, an actual conflict befc^^een the adult's= 
position and the one that the chijd has constructed. Helping^e child 
might require first comi..j to understand how he has organized or explained 
the world on his own. Furthermore, this tendency also means Viat explanatioi 
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or beliefs which,- from an aBuH's view, are wrong may nevertheless be 
reasonable in the sense. of being v/arranted by the informatioi? that is ac- 
tually available to (or remembered by) the child. This brings us to the 

second point, viz.., the important role played by background or collateral, 

' '' ' . ' . 

information. > ' ' • • 

^ " * - "4 

False fasllefs about the way the world Is organized or explained need 
not be instances of a lack of irtellectual capacity or of faulty thinking. 
They can be, instead, what Itohler has call«ed "good erfors" — guesses or ^ 
hypothtse? .which, though wrong, are nevertheless reasonable. Thus, they 
might reflect the child's limited repertoire of (and often limited access to) 
the kind of factual information that would be required to achieve a correct 
explanation* This point is important because of its implications for edu-, 
cation. If faulty thinking is the probl^, then one type of educational ^ 
remedy is called for. If, on the other. hand, limited information is th&^ 
culprit, then the remedy oug^t to consist, not of fostering new ways of 
thinking^ but rather of providing or making available a larger body of 
-^'^etttal information. . 

The third point that emerges from the above findings is the importance, 
in solving nonroutine problems, of exploration of the problem. Situation as 
an end in itself, v/ithout simultaneously keeping the goal or end-product 
in mind. We saw, in the first section, that it is exactly this sort of 
exploration that is undermined by extrinsic rev/ards. We saw, in the studies 
just described, not only how important such exploration is in achieving 
correct solutions to nonroutine problems but also that children are ade- 
quately motivated to engage in this sort of exploration and are capable of 
benefitting from it (assuming access to adequate background information). 
This suggests that periods of exploration in v/hich the goal seems to be 
shunted to the side may not only be natural but may also be facilitative. 
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